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STATEMENT

. The report is invalid without the official seal of Ocean Monitoring and Inspection Center,
Ocean University of China (hereinafter referred to as the Center). '

2. Copy of the report is invalid without the original seal of the Center.

3. The report is invalid without signature of test operator, verifier, and authorizer.

4. The report is invalid with any alteration.

5. Should any dissidence arisen on the Test Report. please contact the Center within thirty
days after receiving the report. An overdue submission of any complains will be
disregarded.

6. If the samples were sent to the Center by the client, the Center is only responsible for the
testing results, but not for the source of the samples..

7. Test results are valid only for the same batch of samples.

8. Copy of test reports is not allowed without written permission of the Center.

9. This report is in decuplicate, with five for English version and five for Chinese version. For

each version, two original copies and one duplicate will be sent to the Client, two

duplicates will be kept at the Center and the inspection department (laboratory) respectively

for documentation.

To improve our testing capability and service quality continuously and to better serve clients
and the community, comments from all sectors of the community to the Center are warmly

welcome.

Ocean Monitoring and Inspection Center
Ocean University of China

Add: 5 Yushan Road, Qingdao, China
Tel: 0532-82031800

Fax:0532-82032700

E-maiL: hdjc@ouc.edu.cn

Zip Code: 266003
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ﬁig}zcotf Scaling Testing of OceanGuard ™ Ballast Water Management System
Name: Qingdao Headway Technology Co., Ltd.
Client Add: F4, #5Building, Huite Industrial City, Zhuzhou Road, Qingdao, China
Tel: (+86)-532-88702808
Entrusted by Qingdao Headway Technology Co., Ltd., the project comprises tests on
physical, chemical and biological parameters and gas concentration of ballast water
treated by OceanGuard™ Ballast Water Management System, in the test facility, Qingdao
Beihai Shipbuilding Heavy Industry Co., Ltd. There are three types of OceanGuard ™
Ballast Water Management Systems tested in this project (HMT-50, HMT-1200,
HMT-3000). Ocean Monitoring and Inspection Center, Ocean University of China acts as
D::Z (r)g;:iton the implementation party of the project, and accredited staffs from the Center were
appointed to the test sites to supervise the operation of the whole process and to carry out
sampling and on-site inspection as required. Off-site testing samples were delivered to
specified laboratories of the Center and tested by accredited staffs within a specified
period. Three test cycles were carried out, during the following period. ~First cycle, Sep.
25th to 30th, 2012. Second cycle, Oct., 10th to Oct., 15th, 2012. Third cycle, Oct. 16th
to 2lst, 2012.  The operation, sampling, and inspection procedures were under
supervision of CCS and DNV.
NO. Name Model Main Parameter
1 Ballast pump Outsourcing 100 l}n%;;daggga;(;tg;n3 h
HMT-50F Rated Capacity: 50 m*/h
2 Filter HMT-1200F Rated Capacity : 1200 m’/h
HMT-3000F Rated Capacity: 3000 m*/h
HMT-50E Rated Capacity : 50 m’/h
3 EUT Unit HMT-1200E Rated Capacity : 1200 m*h
Test HMT-3000E Rated Capacity : 3000 m’/h
Peppnent 3 SR HMT-125FM, DN125
HMT-600FM DN600
5 Neutralization Unit HMT-600N Volume: 600L
6 Monitoring  Unit HMT-TRO e
7 Power Dis.tribution HMT-PDU SRS
Unit
8 Control Unit HMT-CL e
Test
Pr;c;ss See report page 22 -26
Equipment

Test Operator:@y/ﬁ/%

Date: 7////_20{2

Verifier: %M

Date: 7/” /),,,/2

Authorizer: %/A

Date: g/// /20)2
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Sample Collected . Expected
EH e Container Volume Vrtseriation Storage Time
1 Temperature Test on site e
Plastic Bottle IL
2 Salinity Test on site —
Pretreated :
3 TRO Plastic Bottle 1L Test on site ——
Pretreated :
e 0K Plastic Bottle bk i =7 days
Pretreated 4
5 POC Plastic Bottle 1L 0-4 C <7 days
Pretreated 5
6 TSS Plastic Bottle 1L 0-4C <24 hrs
Sampling
and
Storage Organisms Sterile Plastic 3 :
<
7 >50 um Botile I m Test on site <6 hrs
Organisms Sterile Plastic 5 &
5 | ei0505m Bottle i1 ik s
9 | Heterotrophic
Bacteria
10 E. coli
Sterile Plastic g
<
Bottle 1L 4°C <24 hrs
11 | Vibrio Cholera
Enterococcu
12 Group
Bacteria
13 H, _— _ Test on site _—
Remark
N

2 sl
Test Operator: %W \&Veriﬁer: )*7 M%

Date: 7/ /Jo/L

Date: 7////.’10}1

Authorizer: % %1

Date: \Z/ /] /,Lo/)_
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Testing Method
and Major
Instrument

‘No. Item Method Major Instrument
1 Temperature Sensor Detection VICTOR TPO1
2 Salinity Sensor Detection HOTEC SC-106
3 TRO DPD HACH DR/2800
4 DOC Catalytn SHIMADZU TOC-Vepn
Combustion
5 POC A SHIMADZU TOC-Vcpn
Combustion
DDG-9203 Electric Blast
s 5 Drying Oven
b b Wahiee METTLER TOLEDO EL104
Balance
7 Caphunasi g Mlcro§cope OPTEC _SMJ-T2 Stereo
Determination Microscope
Leica OMLA Fluorescence
Microscope
. Organisms >10-50 CFDA
pm YUE FENG SPX-150
Low-temperature Incubator
Heterotrophic ! YUE FENG SPX-150
¢ Bacteria Pigiet-ouming Low-temperature Incubator
10 E. coli Counting after YUE FENG SPX-150
i membrane filtration Low-temperature Incubator
1 Enterococcus group Counting after YUE FENG SPX-150
bacteria membrane filtration Low-temperature Incubator
. Counting after YUE FENG SPX-150
= Vibrna shiciens membrane filtration Low-temperature Incubator
13 H, Sensor Detection | HAN WEI BX618 Gas Detector

Testing Results

See report page 4 -21

Laboratory
Environment

Temperature 19.0 'C

Humidity

70 %

Remark

Test Operator:%hﬂ@ Verifier: W?yW

Date: 7////20/3\

Date: 7/7/ /.10/.1

Authorizer: %a

Date: ?/// /20/2
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1 Testing results of Cycle 1
1.1 Operation Condition
Name of the system: OceanGuard"™ Ballast Water Management System

Manufacturer: Qingdao Headway Technology Co., Ltd.

Location: No. 8 Wharf, Qingdao Beihai Shipbuilding Heavy Industry Co., Ltd.
Cycle NO.: Cycle 1

Date: 09/25/2012—09/30/2012

Weather (Ballasting) : Sunny

Longitude: 35°59.18°E

Latitude: 120°16.25°N

Water Depth: 9.6 m

Test Operator:m Verifier: ;{/“?f}% Authorizer: %Q
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1.2 Operation Data

Table 1.2.1 Operation time and flow

Date D:srg'cizfison Start Time Stop Time Averag(en?l /?]\;V Fe
2012/09/25 Trg‘;ﬁi'r\zg;er 11:43 12:13 83.35
2012/09/25 T(;f';‘;l‘}d ggf)e)r 10:44 11:09 1302
2012/09/25 T(;e]‘ifde l\gfggr 10:03 10:23 3068
2012/09/25 | Control Water |  12:38 13:26 3053

Test OperatorM Verifier: %7‘/1{ ‘%

Authorizer: %ﬂ
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1.3 Test result of water and gas

Table 1.3.1 Test result of influent water

Influent Water
Item

HMT-50 HMT-1200 HMT-3000
Temperature (°C) 23.7+0.3 23.9%0.8 23.7£0.2
Salinity (PSU) 31.0£0.2 31.0303 30.84+0.2
TRO (mg/L) 0.01£0.01 0.0140.01 0.00£0.00
POC (mg/L) 0.44+£0.02 0.4640.05 0.47+0.08
DOC (mg/L) 1.9440.23 2.07%0.11 2.36+0.25
TSS (mg/l) 7.13£0.85 7753150 7.911+0.79

H, (%LEL) 0.0 0.0 0.0

Table 1.3.2 Test result of treated water

Treated Water
Item

HMT-50 HMT-1200 HMT-3000
Temperature (°C) 23.7+0.2 235402 23.7£0.1
Salinity (PSU) 31.240.1 31.3£0.1 31.0+0.3
TRO (mg/L) 2.0440.02 1.9740.02 1.984+0.04
POC (mg/L) 0.43£0.06 0.48+0.08 0.38+0.05
DOC (mg/L) 1.98+0.08 2.084+0.20 2.70+0.46
TSS (mg/l) 7.14+0.24 7.75+1.50 7.38+0.95

H; (%LEL) 0.0 0:0 0.0

Test Operator: M Verifier: % Y W Authorizer: %a
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Table 1.3.3 Test result of discharged water
Discharged Water
Item
HMT-50 HMT-1200 HMT-3000
Temperature (°C) 23.8+0.1 23.5+0.2 23.7+0.2
Salinity (PSU) 31.1403 31240.1 31.1+0.2
TRO (mg/L) 0.01%0.00 0.01£0.01 0.01 +0.01

Table 1.3.4 Test result of control water

Item Control Water
Temperature (°C) 240+1.2
Salinity (PSU) 31.4+0.6
TRO (mg/L) 0.01+0.01
POC (mg/L) 0.36+0.03
DOC (mg/L) 2.02+0.09
TSS (mg/L) 7.65+1.26
Organisms>50 pm (/m°) 502.84417.02
Organisms >10-50 um (/mL) (1.4240.50)x10
Heterotrophic bacteria (/100 mL) (3.33+3.46)x10’
E. coli(/100 mL) (1.0940.28)x10*
Enterococcus group bacteria (/100 mL) 7 (5.74£1.72)x 107
Vibrio cholera (/100 mL) (2.3340.63)x10*
H, (%LEL) 0.0

Test Operator: M%&m@\feriﬁer: /iﬂ/i/ﬁlg Authorizer: %-&1
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Table 1.3.5 Test result of storage tank (T1)
T1 (Water Treated by HMT-50)

Item

Day 1 Day 2 Day 3 Day 4 Day 5

b o 234 228 18.1 18.6 18.4
0

Salinity (PSU) 30.8 30.8 30.8 30.8 30.8
TRO (mg/L) 0.1240.01 0.03+0.02 0.014+0.01 0.01+0.01 0.01£0.01
H, (%LEL) 0.0 0.0 0.0 0.C 0.0

Table 1.3.6 Test result of storage tank (T2)
T2 (Water Treated by HMT-1200)
Item
Day 1 Day 2 Day 3 Day 4 Day 5
b i 23.3 22.6 17.8 18.3 18.2
C)

Salinity (PSU) 30.7 30.8 30.8 30.7 30.8
TRO (mg/L) 0.0940.01 0.04+0.02 0.01£0.01 0.0040.01 0.01%0.01
H, (%LEL) 0.0 0.0 0.0 0.0 0.0

Table 1.3.7 Test result of storage tank (T3)
T3 (Water Treated by HMT-3000)
Item
Day 1 Day 2 Day 3 Day 4 Day 5
HFmipn 232 227 17.9 18.5 17.9
Y]

Salinity (PSU) 30.8 30.9 30.8 30.8 30.8
TRO (mg/L) 0.1140.01 0.041+0.01 0.01£0.01 0.00%0.01 0.00+0.00
H, (%LEL) 0.0 0.0 00 0.0 0.0

Test Operator: M Verifier: q’)oazﬂg Authorizer: %\ZA
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Table 1.3.8 Test result of Storage Tank (T4)

T4 (Control Water)

Item
Day 1 Day 2 Day 3 Day 4 Day 5
s A 235 22.9 18.4 19.1 18.6
(°C)
Salinity (PSU) 31.0 30.8 30.8 308 308

TRO (mg/L) 0.03+0.01 0.0020.01 0.01£0.01 0.01£0.01 0.00+0.01

H, (%LEL) 0.0 0.0 0.0 0.0 0.0

Test Operator:M Verifier: %W % Authorizer: %a
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2 Testing results of Cycle 2

2.1 Operation Condition

Name of the system: OceanGuard™ Ballast Water Management System
Manufacturer: Qingdao Headway Technology Co., Ltd.

Location: No. 8 Wharf, Qingdao Beihai Shipbuilding Heavy Industry Co., Ltd.
Cycle NO.: Cycle 2

Date: 10/10/2012—10/15/2012

Weather (Ballasting) : Sunny
Longitude: 35°59.18°E
Latitude: 120°16.25°N
Water Depth: 9.9 m

N
Test Operator:j%{%/ Verifier: ﬂV/V 4&% Authorizer: %a



Monitoring (Inspection) Report

Ocean Monitoring and Inspection Center, Ocean University of China

(Attachment)
No. HDJC2012-005 Page 11/26
2.2 Operation Data
Table2.2.1 Operation time and flow
Process ) : 3
Date e Start Time Stop Time Average Flow Rate (m’/h)
Description
Treated Water
2012/10/10 11:27 12:02 68.41
(HMT-50)
Treated Water
2012/10/10 10:30 11:00 1267
(HMT-1200) ;
Treated Water
2012/10/10 9:40 10:10 3148
(HMT-1200)
2012/10/10 Control Water 12:15 13:05 3068

Test Operator: %%

——

Authorizer: %z}
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2.3 Test result of water and gas
Table 2.3.1 Test result of influent water
Influent Water
Item
HMT-50 HMT-1200 HMT-3000
Temperature (°C) 22.6+0.1 21.940.5 21.340.5
Salinity (PSU) 31.4+02 31.2-50:3 31.1£0.6
TRO (mg/L) 0.0240.01 0.0240.01 0.02£0.01
POC (mg/L) 0.67£0.08 0.76£0.11 0.5740.08
DOC (mg/L) 2.27%0.19 1.7540.02 1.7940.04
TSS (mg/l) 3.52+0.89 5.08+0.32 5.06+1.05
H, (%LEL) 0.0 0.0 0.0
Table 2.3.2 Test result of treated water
Treated Water
Item

HMT-50 HMT-1200 HMT-3000

Temperature (°C) 22.61+0.2 22.0£0.1 217402
Salinity (PSU) 31.540.3 313402 313403

TRO (mg/L) 2.01+0.05 1.90£0.02 1.96+0.03

POC (mg/L) 0.60£0.03 0.741+0.21 0.651£0.02

DOC (mg/L) 1.934+0.02 1.76 +0.05 1.76+0.02

TSS (mg/l) 4.61+1.94 5.01£+0.67 3.60+0.44

H, (%LEL) 0.0 0.0 0.0

Test Operator: M

Verifier: %{; %‘2/ Authorizer: %a
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Table 2.3.3 Test result of discharged water
Discharged Water
Item
HMT-50 HMT-1200 HMT-3000
Temperature (°C) 233+0.7 22.11+0.32 22.0+0.5
Salinity (PSU) 31.6+0.2 31.4+£0.1 31.6+0.0
TRO (mg/L) 0.03£0.01 0.024+0.01 0.03+0.01

Table 2.3.4 Test result of control water

Item Control Water
Temperature (°C) 24.7+0.4
Salinity (PSU) 314102
TRO (mg/L) 0.03+0.01
POC (mg/L) 0.64+0.03
DOC (mg/L) 1.83+0.04
TSS (mg/L) 5.30£0.50

Organisms>50 pm (/m’)

674.54+33.53

Organisms >10-50 pm (/mL)

(2.61£0.78)x10?

Heterotrophic bacteria

(/100 mL)

(7.76+8.79)x10’

E. coli (/100 mL)

(2.8310.14)x10°

Enterococcus group bacteria (/100 mL)

(1.25+0.02)x10

(/100 mL)

Vibrio cholera

(2.3240.63)x10

H, (%LEL)

0.0

Test Operator: W&Vﬂiﬁer: ”i]yw '%7 Authorizer: %;‘x
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Table 2.3.5 Test result from storage tank (T1)
T1 (Water Treated by HMT-50)
Item
Day 1 Day 2 Day 3 Day 4 Day 5
Temperature (°C) 21.5 22:1 21.8 21.6 22.2
Salinity (PSU) 314 31.4 314 31.4 314
TRO (mg/L) 0.1440.04 | 0.04%£0.01 | 0.01£0.01 | 0.01£0.01 | 0.01%0.01
H, (%LEL) 0.0 0.0 0.0 0.0 0.0
Table 2.3.6 Test result from storage tank (T2)
T2 (Water Treated by HMT-1200)
[tem
Day 1 Day 2 Day 3 Day 4 Day 5
Temperature (°C) 22.2 213 21.8 21.6 21.4
Salinity (PSU) 31.1 30.9 30.8 30.7 30.7
TRO (mg/L) 0.12£0.01 | 0.05£0.01 | 0.01£0.01 | 0.01£0.01 | 0.01£0.00
H, (%LEL) 0.0 0.0 0.0 0.0 0.0
Table 2.3.7 Test result from storage tank (T3)
T3 (Water Treated by HMT-3000)
Item
Day 1 Day 2 Day 3 Day 4 Cay 5
Temperature (°C) 21.4 20.8 212 21.3 21.1
Salinity (PSU) 31.2 31.0 311 3131 31.0
TRO (mg/L) 0.11£0.02 | 0.03£0.01 0.00£0.01 0.00+0.01 0.00+0.01
H, (%LEL) 0.0 0.0 0.0 0.0 0.0

Test Operator: M

Verifier: \/“M}] Authorizer: %;’l
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Table 2.3.8 Test result from storage tank (T4)
T4 (Control Water)
Item

Day 1 Day 2 Day 3 Day 4 Day 5
Temperature (°C) 21.7 22.3 21.8 21.6 214
Salinity (PSU) 30.8 31.1 30.8 30.7 307

TRO (mg/L) 0.03£0.00 0.024+0.01 | 0.01£0.01 | 0.01%£0.01 | 0.00%0.00

H, (%LEL) 0.0 0.0 0.0 0.0 0.0

Test Operator: M\ Verifier: /X”, f‘fﬂf Authorizer: %%
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3 Testing results of Cycle 3
3.1 Operation Condition

Name of the system: OceanGuard ™ Ballast Water Management System
Manufacturer: Qingdao Headway Technology Co., Ltd.

Location: No. 8 Wharf, Qingdao Beihai Shipbuilding Heavy Industry Co., Ltd.
Cycle NO.: Cycle 3

Date: 10/16/2012—10/21/2012

Weather (Ballasting) : Cloudy
Longitude: 35°59.18’E
Latitude: 120°16.25°N

Water Depth: 9.2 m

Test Operator: M Veriﬁer:%ﬂ’? lﬁ Authorizer: %zl
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3.2 Operation Data
Table 3.2.1 Operation time and flow
Process . ) 3
Date e Start Time Stop Time Average Flow Rate (m'/h)
Description
Treated Water
2012/10/16 13:25 13:55 57.97
(HMT-50)
Treated Water
2012/10/16 10:35 11:05 1283
(HMT-1200)
Treated Water
2012/10/16 9:30 10:05 2998
(HMT-1200)
2012/10/16 Control Water 14:10 15:05 3066

Test Operator: M

Verifier: ;ﬂ % H‘ 2

Authorizer: 7514 A
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3.3 Test result of water and gas
Table 3.3.1Test result of influent water
Influent Water
Item

HMT-50 HMT-1200 HMT-3000

Temperature (°C) 211102 21.2-4=0.2 21.0%0.1

Salinity (PSU) 31.5%+0.2 31.2%0.1 31.5+0.1

TRO (mg/L) 0.01+0.01 0.02+0.02 0.0140.01

POC (mg/L) 0.3940.06 0.3740.05 0.45+0.11

DOC (mg/L) 1.69+0.09 1.52+0.06 1.66+0.05
TSS (mg/l) 7.72+1.17 991+1.45 10.28 +0.88

H, (%LEL) 0.0 0.0 0.0
Table 3.3.2 Test result of treated water
Treated Water
[tem

HMT-50 HMT-1200 HMT-3000

Temperature (°C) 211202 212402 21.0£0.2
Salinity (PSU) 31.6+0.1 31.6+0.1 31.540.2

TRO (mg/L) 2.0610.04 1.9340.01 2.0240.06

POC (mg/L) 0.4140.03 0.38£0.07 0.46£0.11

DOC (mg/L) 1.71£0.10 1.52£0.03 1.52+0.08

TSS (mg/l) 6.95£1.70 10.08%1.14 7.93+0.45

H, (%LEL) 0.0 0.0 0.0

Test Operator: M Authorizer: %%

Verifier: ;fl'r 4?(12)



Monitoring (Inspection) Report

Ocean Monitoring and Inspection Center, Ocean University of China

(Attachment)
No. HDJC2012-005 Page 19/26
Table 3.3.3 Test result of discharged water
Discharged Water
Item
HMT-50 HMT-1200 HMT-3000
Temperature (°C) 21.0%£0.2 212203 21.1:50.2
Salinity (PSU) 31.7£0.6 31.6%0.1 31.6x0.1
TRO (mg/L) 0.0110.01 0.01£0.01 0.05+0.02

Table 3.3.4 Test result of control water

Item Control Water
Temperature (°C) 21:2:0.1
Salinity (PSU) 31.640.1
TRO (mg/L) 0.01£0.02
POC (mg/L) 0.3710.02
DOC (mg/L) 1.70+0.06
TSS (mg/L) 6.38+0.30

Organisms>50 um (/m3)

587.65+43.24

Organisms >10-50 pm (/mL)

(2.034+0.44)x10°

Heterotrophic bacteria (/100 mL)

(3.22+4.34)x10°

E. coli(/100 mL)

(2.64%+1.51)x10’

Enterococcus group bacteria (/100 mL)

(5.21%£1.51)x10°

Vibrio cholera (/100 mL)

(7.89+1.26)x10°

H, (%LEL)

0.0

Test Operator: Wm@eriﬁer:

T V0

Authorizer: 72{* ;,A




Monitoring (Inspection) Report

Ocean Monitoring and Inspection Center, Ocean University of China

(Attachment)
No. HDJC2012-005 Page 20/26
Table 3.3.5 Test result from storage tank (T1)
T1 (Water treated by HMT-50)
Item
Day 1 Day 2 Day 3 Day 4 Day §
Temperature (°C) 18.7 18.2 18.4 18.6 18.6
Salinity (PSU) 312 313 31.1 314 30.3
TRO (mg/L) 0.12%+0.02 0.03+0.01 | 0.01£0.01 | 0.01X0.01 0.0140.00
H; (%LEL) 0.0 0.0 0.0 0.0 0.0
Table 3.3.6 Test result from storage tank (T2)
T2 (Water treated by HMT-1200)
[tem
Day 1| Day 2 Day 3 Day 4 Day 5
Temperature (°C) 19.7 18.8 18.4 18.6 18.6
Salinity (PSU) 31.2 31.3 314 311 312
TRO (mg/L) 0.09+0.02 0.0340.01 | 0.01£0.01 | 0.01%0.01 0.0140.01
H; (%LEL) 0.0 0.0 0.0 0.0 0.0
Table 3.3.7 Test result from storage tank (13)
T3 (Water treated by HMT-3000)
Item
Day 1 Day 2 Day 3 Day 4 Day 5
Temperature (°C) 19.6 18.1 18.5 18.7 18.6
Salinity (PSU) 31.2 31.5 31.4 31.3 31.4
TRO (mg/L) 0.10+0.02 0.04+0.01 | 0.00+0.01 | 0.00%0.01 0.00+0.01
H, (%LEL) 0.0 0.0 0.0 0.0 0.0

Test Operator: W\ Verifier

% ;j(l]vw ? Authorizer: %%
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Table 3.3.8 Test result from storage tank (T4)
T4 (Control Water)

Item
Day 1 Day 2 Day 3 Day 4 Day 5
Temperature (°C) 18.9 17.6 17.9 18.3 18.5
Salinity (PSU) 313 314 31.6 31.5 314

TRO (mg/L) 0.04£0.01 0.03+0.01 | 0.01£0.01 | 0.01£0.01 0.00£0.00

H, (%LEL) 0.0 0.0 0.0 0.0 0.0

%
Test Operator: % Verifier: /*M/@ % Authorizer: 72)\4&
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4 Introduction of the project

A complete scaling test cycle includes ballasting and storage. ~Three types of OceanGuard ™' Ballast
Water Management Systems were tested in this project (with the capacity of 50 m*h, 1200 m*/h, 3000

m*/h respectively).

An example of running of HMT-3000 system was given. Firstly, after starting the P3 pump, water
goes through the filter (HMT-3000F), as well as the EUT unit (HMT-3000E) for treatment. Treated
water goes into the sea after neutralization process of the neutralization unit (HMT-600N). During the
treatment process, | m° of treated water goes into the storage tanks, T3. Operation process of HMT-50
and HMT-1200 is the same as that of HMT-3000. The last step is simulating ballasting process of
control water, i.e., water is pumped through the pump by the bypass pipe, and then goes into the sea
directly. During the process, 1 m° of control water goes into the storage tanks, T4.  After ballasting, all
the storage tanks will be covered with opaque cover to avoid sunlight. ~ There are 3 sampling points in
pipes of each system, for the sampling of influent water, treated water, and discharged water.

Water in storage tanks T1, T2, T3, T4 should be stored for 5 days. TRO concentration,
temperature, salinity, and concentration of hydrogen gas in the top of the tank should be measured

everyday during the 5 days’ period.
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Figure 4.1 System layout of scaling test

\
Test Operator: M Verifier: /f(,t/(/‘f/l ) Authorizer: % ’Zl
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Table 4.1 Notation for the system layout of scaling test
NO. Name Main Parameters Model
o - Rated Capacity:
e 100 m*/h e
P2 Ball Rated Capacity:
REGstpuD 2200 m*/h
P3 Ball Rated Capacity:
aHaR nip 2200 m’/h
F1 Fil Rated Capacity: HMT.50F
et 50 mh -
Filter Rated Capacity:
F2 1200 m*/h HMT-1200F
Filter Rated Capacity:
F3 3000 m’/h HMT-3000F
) Rated Capacity:
El EUT Unit 3 HMT-50E
50 m’/h
. Rated Capacity: HhEriE
E2 EUT Unit 1200 m*/h -
3 EUT Uni SARCE puay. HMT-3000E
= s 3000m’/h :
FM1 Flow Meter DN125 HMT-125FM
FM2 Flow Meter DN600 HMT-600FM
N1 Neutralization Unit Volume: 600L HMT-600N
Hl Static Mixers DN600 e
T1-T4 Tank Volume: 1 m’ ———
VO01-V48 Valve ———— —

Test Operator: M

Verifier: /\4 ?W Authorizer: 75})%
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5 Pictures of systems tested

Pic.5.2 EUT Unit

Test Operator: Verifier: %Uwf’ﬂ,% Authorizer: %a



Ocean Monitoring and Inspection Center, Ocean University of China

No. HDJC2012-005

Monitoring (Inspection) Report

(Attachment)

Page 25/26

Pic.5.4 Control box of Filter

Test Operator:

\
Verifier: /%)7,, WZ Authorizer:
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Pic.5.5 Operation of the system

) : J
Test Operator: M Verifier: //f’}rzfc(’/‘% Authorizer: %a



Checklist of Scaling Test
of OceanGuard™ Ballast Water Management System
Checklist number: HMT-BWMS-ST-CN-01
Manufacturer: Qingdao Headway Technology Co., Ltd.

Place: 8 Wharf, Qingdao Beihai Shipbuilding Heavy Industry Co., Ltd.
Date: Sep.., 25th, 2012, Tuesday

No. | To be checked | Yes/No | Mark
1 Installation of equipment - - -
1.1 OceanGuard™ BWMS of 50 m31h

“Components of the Systemn: FIHE!’ EUT Umt Control Unit,
Power Distribution Unit, EUT Power Unit, Neutralization Unit, \i’e(}
Monitoring Unit, Flow Meter

1.1.2 'ngystem piping arrangement is consistent with QAPP

-
-
—

| (please refer to P4 in QAPP for details) Yet,
113 Samplmg point of influent water is befare the Filter (e,
1.1.4 | Sampling point of treated water is after the EUT Unit. Yo, j#_
1.1.5 | Sampling peint of discharging waler is after the Neutralization ' :
Unit. Xes

1.1.6 | A simulated ballast tank of 1m®is near the system for storage .
of treated water. fec
1.2  OceanGuard™ BWMS of 1200 m%h
1.2.1 | Components of the Sysléﬁx Filter, EUT Unit, Control Unit,
Power Distribution Unit, EUT Pawer Unit, Neutralization Unit, \]"65,
Monitoring Unit, Flow Meler
1.2.2 | System piping arrangemenﬁs consistent with QAPP

(please refer to P4 in QAPP for details) Y{";
1.2.3 | Sampling point of influent water is before the Filter fes,
1.2.4 | Sampling point of treated water is after the EUT Unit. Yo
T.E* Samp_i-ir;gﬁ;mﬁﬁt of dischar_g_@ &éter is after the Neutralization o
Unit. ‘{(x)
1.2.6 | A simulated ballast tank of 1m’is near the system for storage
of treated water. 759

1.3 OceanGuardr " BWMS of 3000 m*/h
131 Compenents of the System Fnter EUT Umt Control Unit,
Power Distribution Unit, EUT Power Unit, Neutralization Unit, \f@
Monitoring Unit, Flow Meter

‘17.53.2 Sysiem piping arrahgement is consistent with QAPP

(please refer to P4 in QAPP for details) e les
1.3.3 | Sampling point of influent water is before the Filter Ye¢
1.3.4 | Sampling point oftreated waler is after the EUT Unlt ey,

1.3.56 | Sampling point of dtscha@ng water is after the Neutrahzatton
Unit




1.3.6 | A simulated ballast tank of 1m*is near the system for storage -
of treated water Y(’?
1.4 Bypass
141 | Open and close state of the bypass pipe is controlled by |
| autematic valve ‘lfﬁ
Tti 2 | Thereis a sampllng pointin the bypass Ym
1.4.3 | A simulated ballast tank of 1m®is near the system for storage . '
of treated water (@
2 Oparailon of equipment -
2.1 C)ceanGuard”"I BWMS of 50 m3lh
241 | Press the key “Ballast on', automatic valves are op;aF or
closed in normal state Y{’()
277172 There is normal display in the panel of control u unit ‘{_(25 L
213 Ftow rate is around 50 m Ih Yoo [73bymifh
21.4 | Thereis display of TRO concentration after the EUT unit, and
the value is equal to 2 mg/L Yt’% 2&'3‘?25}( i
2.1.5 | When the Neutralization Unit starts work, neutralizer is added '
into the pipe Yoo
21.6 | TRO concentration after the neutralization unit is lower than o
0.2 mglL | \¢s
2.1.7 | Press the key "Ballast off”, the automatic' valve works in normal y
state 15
21.8 | There is record in the Log of Control Unit, and the tlime
recorded as well as contents are correct \{Q‘}
2.1.9 | During B};ératmn 1 m® of water goes into simulated ballast )
tank \[IQ‘ i
2.2 OcednGuard""‘ BWMS of 1200 m S
221 | Press the key “Ballast on”, automatic valves are open or
closed in normal state Y@
2.2.2 | There is normal display in the panel of control unit Yo
223 Flow rate is around 1200 m*/h Yoo [}olim)/}
2.2.4 | There is display of TRO concentration after the EUT unit, and ;
the value is equal to 2 mg/L l/@ 2.00 f"@/{.
2.2.5 | When the Neutralization Unit starls work neutralizer is added
into the pipe _ L{%
226 | TRO concentration after the neultralization unit is lower than ,
0.2 mglL i 25 {_},omﬂ / L
1227 | Press the key ‘Ballast off’, the automatic valve works in normal .
state B ! {55 .
22.8 | There is record in the Log of Control Unit, and the time
recorded as well as contents are correct YPS
2.2.9 | During operation, 1 m® of water goes into simulated ballast
tank ) o \{6
b, X fiitneased
And found




2.3 | OceanGuard™ BWMS of 3000 m/h
2.3.1 | Press the key “Ballast on”, automatic valves are open or
closed in normal slate YE’$
2.3.2 | Thereis normal display in the panel of control unit o5
2.3.3 | Flow rate is around 3000 m’h Yoy 597%1,/'
2.34 | Thereis dlsplay of TRO concentration after the EUT unli and i
L the value is equal to 2 mg/L. fes ?»"Qi"jf -
2.35 | When the Neutralization Unit starts work, neutralizer is added -
into the pipe 7 - YC’S
2.36 | TRO concentration after the ﬁeutralization unit is lower than A 7
| 0.2 mg/L o (e 0OM .;'i-
2.3.7 | Press the key "Ballast off’, the automatic valve works in normal ne
state ‘(9{)
238 | There is record in the Log of Control Unit, and the lime 7 o
recorded as well as conlents are correct { &
2.3.9 | During operation, 1 m® of water goes into simulated ballast
tank Ye&
2.4 Operation of bypass
2.4.1 | Press the key of “Emergency On" in control unit, valve of the
bypass is opened automatically, and other valves are closed ‘1/99
'2.4.2 | Sound and light alarm is started R ‘{g(.;' I
2 4.3 | Press the key of "Mute”, and the sound alarm is silenced Ye(?
2 4.4 Press the key of “Emergency On” in control unit, valve of the
bypass is closed automatically 7 ‘Ye‘?
245 During operation, 1 m® of waler goes into simulated ballast .
tank {%
3 Sampling,'STorage and Transportétion _
31 | OceanGuard™ BWMS of 50 mh
3.1.1 | Sampling botlles are numbered regularly, labels are waterpfoof ;
and stuck firmly lff’ﬁ
3.1.2 | Sampling of influent water: three parallel samples for each | |
parameter at three different time respectively {(55
3.1.3 | Three parameters of influent water sampling are included:
temperature and salinity, TSS, DOC, POC, organisms 250pm, ' ‘(g(}
organisms 210-50pm and bacteria
'3.1.4 Sagnpling of treated water: three _parallel samples for each
i parameter at three different time respectively \(‘84
3I 5 | One parameter of treaied water salﬁﬁm—u]—gmcluded_ 153(2 7 ‘{’g,
3.16 Samphng of dlscharg ng water: three parallel samples for each N
parameter at three different time respectively B _ (99 |
31.7 | One parameter of discharging water sampling is included: TRO | ‘{gg
3.1.8 | Samples that need to be tested in the lab, should be put into ‘

the thermal insulation box of £4°C immediately after sampling




3.1.9 | Samples in the thermal insulation box should he delivered to
the lab within 6 hours \\/‘09
3.1.10 | Monitor concentration of hydrogén gas in simulated ballast
| tanks Yee
| 3.2 (;)(:eanGuard'"1 BWMS of 1200 m*/h .
3.2.1 Sampimg boltles are numbered regularly, labels are waterproof
L and stuck firmly _ \{i%__
3.2.2 | Sampling of influent water: three parallel samples for each -
parameter al three different time respectively \'{ 25
3.2.3 | Three parameters of influent water sampling are included: _ i
temperature and salinity, TSS, DOC, POC, organisms 250um. "g"(_::, |
| organisms z10-50pm and bacteria ! i
324 Sampling of treated water: three parallel samples for each ” RS _
parameler at three different time respectively - e
325 | One parameler of treated water sampling is included: TRO | '{eg
3.2.6 | Sampling of discharging water: three parallel samples for each
| parameter at three different time respectively e, 7
3.27 | One paramgter of discharging water sampling is included: TRO | Y =
3.2.8 | Samples that need to be tested in the lab, should be put into
the thermal insulation box of £4'C immediately after sampling \({-}5’
1 3.2.9 Samples in the thermal insulation box should be delivered to .
the lab within 6 hours fes
3.2.10 | Monitor concentration of hydrogen gas in simulated ballast
tanks 1es
3.3 | OceanGuard™ BWMS of 3000 m* B
331 Sampling bottles are numbered regu!arly, labels are waterprorof'
and stuck firmly \{58 B
3.3.2 | Sampling of influent water: three parallel samples for each ‘
parameter at three different time respeclively f(y )
3.3.3 | Three parameters of influent water sampling are mcluded
temperature and salinity, TSS, DOC, POC, organisms 250um, \{?(}
organisms 210-50pm and bacteria ' 5
3.3.4 Sampling of treated water: three parallel samples for each
parameter at three different time respeclively : feo,
3.3.5 | One parameter of treated water sampling is included: TRO Yeb, |
3.3.6 | Sampling of dlschargmg water: three parallel samples for each o
- parameter at three different time respectively (Cff
3.3.7 WOnsz_araTwIaiér of discharging water sampling is included: TRO e N
338 Samples that need to be tested in the lab, should be put into .
the thermal insulation box of <4°C immedialely after sampling '(3:
?.3.9 Samples in the thermal insulation box should be delivered to .
the lab within 6 hours ‘{9(?
3.3.10 | Monitor concentration of hydrogen gas in simulated ballast | (¢

S



| tanks I {es, i
3.4 | Sampling of control water
3.4.1 | Sampling bottles are numbered regularly, labels are waterproof ] _ o
and stuck firmly ¢5
34.2 bamplmg of control water: three parallel samples for each .
parameter at three different time respectively { G
3.4.3 | Three parameters of control water sampling are included:
temperature and salinity, TSS, DOC and POC ’f(%
3.4.4 | Samples that need to be tested in the lab, should be put into
‘the thermal insulation box of =4 C immediately after sampling. \1"‘
3.4.5 | Samples in the thermal insulation box should be delivered 1o | -
the lab within 6 hours \{(jfi
3.4.6 | Monitor concentration of hydrogen ga—sTn simulated ballast | L
tanks fe g,
3.5 Sampling irom simulated ballast tank (during storage)
3.5.1 | Sampling boltles are numbered regularly, labels are walerproof B
and stuck firmly \{(3‘:;
352 | One sample for one parameter from each simulated ballast
tank is taken YC‘}
3.5.3 | One parameter of sampling is included: TRO ﬁm;ﬁqu - :
3.5.4 | Monitor concentration of hydrogen gas in simulated ballast
| tanks o {65
e On-site check o 7
4.1 All testing equsbﬁiénts have been calibrated with calibration
label ey
-_4._2_—-Three paramezers are tested on-site: temperature, salinity, o
TRO {€5
4.3 Sensor thermometer is used to measure temperature ?{f"',_g o
4.4 Sahnlty meler of sensor type is used fo measure temperature Yes
4.5 2800 spectrophotometer is used to monitor concentration of
TRO B (2
4.6 Gas detector of sensor type is used to monitor concentration of .
hydregen gas - /P}
5 Check the data -
5.1 (,oncentrqhon of hydrogen gas in all test cyc!es is below 4% \es |
5.2 1 RO conwntratlon of treated water is equal to 2 mglL Y&,
(53 TRO concentrahon of dlscharglng water is lower than 0.2 mg/L B 1’(*(




Checklist number:
Manufacturer:

Checklist of Scaling Test

of OceanGuard™

HMT-BWMS-ST-CN-02
Qingdao Headway Technology Co., Ltd.

Ballast Water Management System

Place: 8 Wharf, Qingdao Beihai Shipbuilding Heavy Industry Co., Lid.
Date: Oct., 10th, 2012, Wednesday
No. | To be checked | YesiNo | mark
1 - | Installation of equipment — - -
1.1 OceanGuard"™ BWMS of 60 m®/ -
1.1.1 | Components of the System Fmer HJT Unlt Con!rol Umt 7 :
Power Dislribution Unit. EUT Power Unit, Neutralization Unit, | Ype |
Monitoring Unit, Flow Meter
1.1.2 Systemﬁﬁﬁié Earrangement is consistent with QAPP
(please refer to P4 in QAPP for details) \{("5
1J—§" Sampllng point of mﬂuentwatg{ is before the Filter . Ye(i
?_ﬁ_ Sampling point of treated water is after the EUT Umt {
1.1.5 | Sampling point of discharging water is after the Neutralization .
Unit. 7 WFQ ]
1.1.6 | A simulated ballast tank of 1m°is near the system for storage 7
of treated water. e |
1.2 | OceanGuard™ BWMS of 1200 m*h
[ 124 Components of the System: Filter, EUT Unit, Control Unit, o
Power Distribution Unit, EUT Power Unit, Neutralization Unit, ‘{ <,
Monitoring Unit, Flow Meter - B
122 Systemn piping arrangbment is consistent WIih OAPP _ .
~ (please refer to P4 in QAPP for details) fCS )
1.2.3 | Sampling point of influent water is before the Filter Yes
1 F Sampling point of treated water is after the EUT Unit. \f€5 i
1.2.5 | Sampling point of dlschargmg waler is after the Neutralization v
Unit, {es
1.2.6 A snnuhted bal[ast tank of 1m’is near the bystem for storage ; _
of trealed water. 165 B
1.3 | OceanGuard™ BWMS of 3000 m*h -
1.3.1 7Cump0nents of the System: Fnlter EUT Unit, “Control Unit, 7
Power Distribution Unit, EUT Power Unit, Neutralization Unit, T{(?S
Monitoring Unit, Flow Meter B N
132 | System piping arrangement is consistent with QAPP u
(please refer to P4 in QAPP for details) . i EC[) N
1.3.3 | Sampling pomt of influent water is before the Filter 5{@9 b
1.3.4 | Sampling point of treated water is after the EUT Unit {es
135 Sampling point of discharging water is after the Neutralization
o {Ueit - ) (3 I

Dot

Norske Verllas AS




1.3.6 | A simulated ballast tank of 1m®is near the system for étorage
of treated water Yoy
71.4 Bypass - _"‘{('_yfj I
1.4.1 | Open and close state of the bypass p!pe is controlled by
L automalic valve _ s |
1.4.2 | There is a sampling point in the bypass : \(ét, 1
143 | A simulated ballast tank of 1m*is near the system for storage l ’
of treated water fes
2 Operation of equipment - ) i -
21 | OceanGuard™ BWMS of 50m¥h - o
211 | Press the key “Ballast on”, automalic valves are 6pen or | g
closed in normal state 164
2.1.2 | There is normal display in t hf, panel of control umt (’?7
2.1.3 | Flow rate is around 60 m*/h - Y05 L’}iﬂwﬁ
2.1.4 There is display of TRO concentration after the EUT unit, and .
the value is equal to 2 mg/L {95 Q\Uq’{”'ﬂ l
215 | When the Neutralization Unit starts work, neutralizer is added | ., |
into the pipe f 5
216 | TRO concentration after the neutralization unit is lower than j
0.2 mg/l. \\"'"{v__
21.7 | Press the key “Ballast off", the automatic valve works in normal 7 y
state es
21.8 | There is record in the Log of Control Ur{i[. and the 'tii_ﬂe \7 o (7 _
recorded as well as contents are correct 165
2.1.9 | During operation, 1 m® of water goes into simulated ballast '”\Tm i
tank ) |t
2.2 OceanGuard™ BWMS of 1200 m¥h ' B |
221 | Press the key "Ballast on”, automaticﬂvaﬁves are oper_{‘or i
closed in normal state ) ) {eg e
1 2.2.2 There is normal display in the panel of control unit ' (ot
2 2.3 Flow rate is around 1200 m’“‘lh Yes g;,jii/,,
1224 | Thereis display of TRO concentratlon after the EUT unit, and . i
the value is equal to 2 mg/L €6 2051
225 | When the Neutralization Unit starls work, neutrallzer is added - o
into the pipe 1%
226 | TRO concentration after the neutralization unit is lower than ﬁi :
0.2 mg/L. s oomy i
227 | Pressthe key "Ballast off”, {he automatic valve works in normal |
state s
228 | There is record in [ﬁg_[og of Contral Unit, and the time \,'
- recorded as well as conlents are correct N _@ -
1229 | During operation, 1 m® of water goes into simulated ballast
tank {(’{7 ]
t R gZ\ rl»v I Ravi wﬂ
1. .
| FIRE Ane i



2.3 CceanGuardm BWMS of 3000 mJ?h

1231 | Press the key "Ballast on”, automatic valves are open or
| closed in normal state ©
232 | Therei is normal display in the panza_l z)f control unit Y, -
2.3.3 | Flow rate is around 3000 m’h B R ;;;4-‘_{-,;.@"‘;
2.3.4 | There is display of TRO concentration after the EUT unit, and
the value is equal to 2 mg/L ‘lfi{; 2.0 ’ﬂ'iﬂ,
2.3.5 | When the Neulralization Unit starls Werk, neutralizer is added l
into the pipe {(f’?
2.3.6 | TRO concentration after the neutralization unit is lower than 7r
0.2 mg/L B B - _ 5 womjL
2.3.7 E’ress the key “Ballast off’, the automatic valve works in hormal p T
state 106
2.38 | There is record in the Log of Control Unit, and the time |
' recorded as well as contents are correct o \((_‘19
239 ;]u;ing operation, 1 m® of water goes into simulated ballast ‘{’(‘( _
an

2.4 Operation of bypass -
2.4.1 | Press the key of “Emergency On” in control unit, valve of the

bypass is opened automatically, and other valves are closed (\; ;
2.4.2 | Sound and light alarm is started - N 77, 1
2.4.3 | Press the key of “Mute”, and the sound alarm is snlenced e
2.4.4 | Press the key of "En%ergency On” in control unit, valve of the | 7 N
bypass is closed automatically o & o
245 During operation, 1 m® of water goes into simulated ballast _\; o
tank | o 165 L
'3 Sampling, Siorage and 'fransportation R a

3.1 OceanGuard™ BWMS of 50 m*/h

311 | Sampling boltles are numbered regularly, labels are waterproof
and stuck firmly o M i
3.1.2 | Sampling of influent water: three parallel samples for esch ““—"'——
parameter at three different time respeclwely ‘;:fo;. | 7

'3.'1.3 Three parameters of influent water sampling are mr!uded
temperalure and salinity, TSS, DOC, POC, organisms 250pum, | ‘.T(_‘r{_
organisms 210-50pm and bacteria ' )

3.1.4 Sampling of treated water: three parallel samples for each | v

parameter at three different time respectively - (€5 B
3_.1.5 _ One parameler of treated water sampling is mcluded TRO “[’@,
3.1.6 | Sampling of discharging water: three parallel sample-s for each s

parameter at three different time respectively '(\‘,’7 N
31.7 | One parameler of daschargmg water sampling |smcluded TRO ‘.{g' ]
318 | Samples that need to be tested in the lab, should be put into \ '

the thermal insulation box of <4°C immediately after sampling | (6-{/ 7

,," i_}‘,
. b/ pn
Det nlarsm V“rl A8
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3.1.9 | Samples in the thermal insulation box should be delivered to
the lab within 6 hours \{95

3.1.10 | Monitor concenlrauon of hydrogen gas in s;mulaled ballast | | _

, tanks fF 6
3.2 | OceanGuard™ BWMS of 1200 m*/h -
3.2.1 | Sampling bottles are numbered regularly, labels aréiwaterproof . N
| and stuck firmly _ . {@“}

3.2.2 | Sampling of influent water: three parallel samples for each _U
parameter at three different time respectively 165

323 | Three parameters of influent water sampling are included:
temperature and salinity, TSS, DOC, POC, organisms 250pm. Yoo

7 organisms 210-50pm and bacteria £

324 Sampling of trealed waler: three parall_éi _smnples for each | \’,:7

L parameter at three different time respectively - B t_’ O

3.2.5 | One parameter of treated water sampling |s mcluded i TRO o YE";

326 | Sampling of discharging water: three parat[el samples for each ;

B parameter at three different time respectively '((’f)
327 One parameter of discharging water sampling is included: TRO 7‘(_(3__ 77

3.2.8 | Samples that need to be tested in the lab, should be putinto |«
the thermal insulation box of £4°C immediately after sampling 7(9

3.2.9 | Samples in the thermal insulation box should be delivered to \; ]

- the lab within 6 hours _ _ e B

3.2.10 | Monitor concentration of hydrogen gas in simulated ballast T-U:

I tanks 7 Rk

3.3 OceanGuard ™ BWMS of 3000 m*/h -

3.3.1 Sampling bottles are numbered regularly, labels are waterproof . -
and stuck firmly 1>

332 | S8 Samplmg of influent water: three parallel S’lmples for each -
parameter at three different time respectively \'r/f‘}

333 | Three parameters of influent water sampling are included: ] N
temperature and salinity, TSS, DOC, POC, organisms 250, Y,
organisms 210-50pm and bacteria D

334 Samphng of treated water: three parallei Sﬁmples for each v
parameler at three different time lespectavely 15

3.3.5 | One parameler of treated water sampling is mcluded .TRO | ‘\'_’f-;’ -

3.3.6 Samphng of discharging water: three pa{aiiel sqmples for each _ N
parameter at three different time respectively

337 One parameter of dlSchargmg waler sampling is mciuded i I\Oih -

3.3.8 'Samp!es that need to be tested in the lab, should be pul into -
the thermal insulation box of <4°C immediately aiter sampllng __T._";’,f‘fi -

339 Samples in the thermal Insulatlon box should be delivered to i
the lab within 6 hours 1% |
3.3.10 | Monitor concentration of hydrogen gas in simulated ballast | e,
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tanks - - t{gfzi]ﬁ__f
3.4 Sampling of control water
3.4.1 | Sampling bottles are numbered regularly, labels are waterproo_f“
| and stuck firmly ‘f@
3.4.2 | Sampling of control waler: lhree parallel samples'fror each| |
parameter at three dlﬁerer_u time respectively \{CV
3.4.3 | Three parameters of control water sampling are included:
| temperature and salinity, TSS, DOC and POC e
3.4.4 | Samples that need to be tested in the lab, should be 7pul into | -
| the thermal insulation box of =4°C immediately after sampling. &
3.4.5 | Samples in the thermal mbulahon box should be delivered to | 7T B
| the lab within 6 hours 15
' 3.4.6 | Monitor concentration of hydrogen gas in simulated ballast o
tanks {es
3.6 Sampling from snmulated ballast tank (during sTtb;a—gja
3.5.1 | Sampling bottles are numbered regularly, labels are waterproof Vor
and stuck firmly i
3.5.2 | One sample for one parameter from each simulated ballast . |
tank is taken ) {e ;
3.6.3 | One parameter of sampling is included: TRO e,
3.5.4 | Monitor concentration of hydrogen gas in simulated ballast Ve
tanks - B = B
4 | On-site check B
4.1 All testing equipments have been calibrated w:lh calibration .
label B - 1%
4.2 i Three parameters are tested on-site: lemperature, salinity.
RO e
4.3 SQnsorthermometer_ is used to measure 1émperature I fes
4.4 _ Saiinily meter of sensor type js use(_i to measqrrg_lernpera!g;‘em X
4.5 2800 spectrophotometer is used to monitor concentration of | ‘
TRO R
46 Gas delector of sensor type is used to monitor concentration of o 1
hydrogen gas _ | f‘ff"’ {
5 Check the data -
5.1 Conceﬂtratlon of hydrogen gc_aim all test cycles is below 4% 2 T
52 | TRO concentratlon of treated'waterls equal to 2 mg/L oo, |
5.3 TRO concentrqtlon of dlschargmg water is [ower 1han 0.2 mq!l_ 1 e, L -
‘—ﬁ_;\.,.lrc sed
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Checklist of Scaling Test

of OceanGuard™ Ballast Water Management Sys

Checklist number: HMT-BWMS-ST-CN-03
Manufacturer: Qingdao Headway Technology Co., Ltd.

tem

Place: 8 Wharf, Qingdao Beihai Shipbuilding Heavy Industry Co., Ltd.
Date: Oct., 16th, 2012, Tuesday
Eg. | To be checked - __ o ______;_;____ LYeslNo i Mark :
1| Installation of equipment
14 OceanGuard ™ BWMS of bpilrnf‘i{ll ‘:ﬁ_ 1
1.1.1 | Components of the System: Filter, EUT Unit, Control Unit
Power Distribution Unit, EUT Power Unit, Neulralization Umt, ‘f'i{ff,
Momtorlng Umt, Flow Meter
1.1.2 | System piping arrangemehtml_s_g;s;étem with QAPP . o
(please refer to P4 in QAPP for details) ll?(’
1.1.3 | Sampling point of influent water is before the Filter - '\{f:;;m
i 1.1.4 | Sampling point of treated water is after the EUT Unit. » \({ng -
1.1.5 | Sampling point of dL‘aChleiﬂQ water is after the Neulralization -
Unit, B 16>
1.1.6 | A simulated ballast tank of 1m’is near the sys@in for slorage \
of treated water. 165
1.2 | OceanGuard™ BWMS of 1200 m*h N -
2.1 Components of the System Filter, EUT Unit, Contral Unit, R
Power Distribution Unit, EUT Power Unit, Neutralization Unit, | g
Monitoring Unit, Flow Meter O
1.2.2 | System piping arrangea})onﬂs consmlent wilh QAP Yoy
(please refer to P4 in QAPP: for details) (54
1.2.3 | Sampling point of influent water is before the Filter : \{(.; 1]
1.24 Sampling point of treated We‘a_t:a}:géfter the EUT Unit. __‘(f_{ | _7
1.2.5 | Sampling point of dlschargmg water is after the Neutralization i
Unit. (5
1.2.6 | A simulated ballast tank of 1m’ is near the b;/_s_t“em for slorage '\/ __ 1T
of treated water. 1%
1.3 | OceanGuard™ BWMS of 3000 m*h o -
131 Components of the g);;t;r_ﬁmﬁlter EUT Umt Controlmfjﬁ_!_ o -
Power Distribution Unit, EUT Power Unit, Neutralization Unit, ‘f/{..>r.,
Monitoring Unit, Flow Meter o 7 B - .
1.3.2 Syslem piping arrangement is consistent with QAPP
(please refer to P4 in QAPP for details)
1.3.3 | Sampling point of influent water is before the Filter -
1.3.4 | Sampling point of treated water is after the EUT Unit
1.3.5 | Sampling point of discharging waler is after the Neutralization
Unit




1.3.6 | A simulated ballast tank of 1m®is near the §§st9m for storag-t_a
of treated water Yes
1.4 | Bypass I
1.4.1 | Open and close state of the hypaés pipe is controlled by _ "
automatic valve {99
1.4.2 | There is a sampling point in the bypass - -
1.4.3 | A simulated ballast tank of 1m®is near the system for ;torage 1
of treated water f C]
2 Operation of equipmenf N
21 | OceanGuard™ BWMS of 50 m*h ]
211 Pres_s. the key "Ba!iast“m—r', autorﬁziic?&élveé ar.e-_(}g_)-e;‘l_ oir _1
closed in normal state Y(“(/
212 | Thereis nom\.alr_displa_\}En_i_hi panel of citénil?&;!”@iri _i'_\ﬁa_ -
21.3 | Flowrateis around 50 m%n &5 |5920m
2.1.4 | There is display of TRO concentration after the EUT unit, and
the value is equal to 2 mg/L i & 1"';‘}“(‘)/(
2.1.5 | When the Neutralization Unit starts Wa{‘_;'leutralizer is added -
into the pipe Yﬁg
216 | TRO concenlration after the neutralization unit is lower than | |
0.2 mg/L \I/P{/ ‘)‘0"",??/1‘
2.1.7 | Press the key “Ballast off”, the automatic valve works in normal y
state (€5
218 | There is record in the Log of Control Unit, and the time | |
recorded as well as contents are correct \(f}ff
2.1.9 | During operation, 1 m® of water goes into simulated ballast :
tank ‘[/\‘,’,‘3’
2.2 | OceanGuard™ BWMS of 1200 m/h - T
2.2.1 | Press the key “Ballast on", automatic valves ;I(_-’_O{JE“H or ]
| closed in normal state - - :{L_) 7
2.2.2 | There is normal display in the panel of control unit ' Y&, -
2.23  Flow rate is around 1200 ms_/h_ - 7_ o5 /ﬁ_{fggy,i
224 | There is display of TRO concentration after the EUT unit, and /- }
the value is enual to 2 mg/L \187 3”5?713//
2—.5 When the Neutralization Unit slarls work, neutralizer is added -
into the pipe ‘({‘;
22.6 | TRO concentration after the | neutralization unit is lower than o
0.2 mg/L R oord!
2@.7 Pfé—SS the key "Ballast ofF‘,“i-he automalic_véive \.*.rorksiini:rio:'n}éi! ' : 'ﬁ [~
state {(1 N
228 | There is record in the Log of Control Unit, and the time
recorded as well as contents are correct \{8()
2.2.9 | During operation, 1 m® of water goes into simulated ballast . (@(
v

tank
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2.3 | OceanGuard™ BWMS of 3000 m¥/h

2.3.1 | Press the key “Ballast on”, automatic valves are c}pen or i
closed in normal state YC)}

232 | There is normal display in the panel of controf unit \{a?f,

233 | Flow rate is around 3000 m*/ - - -‘_(@(-,7 3\:!,;,1/}1

2.34 | There is display of TRO concentration after the EUT unit, and
the value is equal to 2 mg/L. \{(}9 —“’l’m']//

2.3.5 | When the Neutralization Unit starts work, neutralizer is added I
into the pipe e

2.3.6 | TRO concentration aftel the neuirdhzanon unlt is lower than u e 777

-1 0.2mg/L R (‘{U?ﬁ"}f!

2.3.7 | Press the key “Balfas! ofF the automatic valve works in normal —l -
state - - "a/f).{?

2.3.8 | There is record in the Log of Control Unit, “and the lime .
recorded as well as contents are correct ; ‘f &

2.3.9 | During operailon 1 m® of water goes into SImuldted ballast —
tank [{(,’(‘;

2.4 Operation of bypass - -
24.1 | Press the key of “Emergency On” in control unit, valve of the

bypass is opened automatically, and other valves are closed Y@
2.7;[2; ‘Sound and light alarm is started : B g _1{g{l__— _ _A '
243 | Press the key of * Mute and the sound alarm is silenced Yot
2.4.4 | Press the key of "Emergency On" in control u;u_t_valve of the, |
bypass is closed automatically ves
245 | During operation, 1 m® of waler goes into simulated ballast | 1
tank ({a‘/
3 Samphng, Storage and I'r;nis?)orlalion . -

3.1 OceanGuard™ BWMS of 50 m¥/h -
3.1.1 | Sampling bottles are numbered regularly, labels are waterproof

4
and stuck firmly S (& ;
3.1.2 | Sampling of influent water: three paraliel samples for each
Vo
parameter al three different nme respecilvely B B I/{“f;

3.1.3 | Three parameters of influent water sampling are If'l(;hJ(l(J(i
temperature and salinity, 1SS, DOC, POC, arganisms 250um. 177
organisms 210-50pm and bacteria -

3.1.4 | Sampling of treated water: three paraiie| samples for each

parameter at three different time respectively | (&
315 | One parameter of treated water sampling | is. }IILTLiJH(i F_R_C; o _{(:;;T
3.1.6 | Sampling of discharging water; three parallel samples for each =

parameter al three different time respectively I

3.1.7 | One parameter of discharging water sampling is int:lt@eci: TRO {5
3.1.8 | Samples that need to be tested in the lab, should be putinto |
the thermal insulation box of £4°C immediately after sampling {

§ Dot Nors
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3.1.9 | Samples in the thermal insufation box should be delivered to
| the lab within 6 hours Y(}
3.1.10 | Monitor concentration of hydrogen géﬁanulated bal!ast
i tanks ¥es
32 | OceanGuard™ BWMS of 1200 m*h S
3.2.1 | Sampling bottles are numbered regularly, labels are watel'f;fbdf_ < )
and stuck firmly { E’%
3.2.2 | Sampling of influent water: three parallel samples for each 3
parameter at three different time respectively TQ&
3.2.3 Three parémeters of influent \Nater;alnplill_cj are included: - T
temperature and salinity, 155, DOC, POC, organisms 250pm, \/.,
| organisms 210-50pm and bacteria B U."]
3.2.4 | Sampling of treated water: three parallel sam_ple_s for each v
B parameter at three different lime respectlively 1&
3.2.5 | One parameter of treated water sampllng is included: TRO _ Yes :
3.2.6 | Sampling of dlschargmg water: three parallel samples for each
parameter at three different time respectively Y(f§
3.2.7 | One parameter of daschargang water sampling is mcluded TRO TP‘; _—
328 Samples that need to be tested in the lab, should be put into " T
the thermal insulation box of <4 C immediately after sampling (rf)
3.2.9 | Samples in the thermal insulation box should be delivered to , ]
the lab within 6 hours \lt"f-,
3.2.10 | Monitor concentration of hydrogen gas in simulated ballast | \7 . "
_ tanks n (65
33 | OceanGuard™ BWMS of 3000 nr"fh
3.3.1 Sampling boltles are numi}ored regularly labels are waterprunf Tg— -
“and stuck firmly &
(332 Samplmg of influent waler: three -pfamiiel samples for each . l
parameter at three different time respectively ‘{'L"‘;
3.3.3 | Three parameters of mﬂdgﬁﬁ‘JaTeT ._s_?:s_npllng are included:
temperature and salinity, TSS, DOC, POC, organisms 250pm, ‘{{;(?
orgamsms 210-50pm and l)dctcna
3.3.4 | Sampling of treated watel three pa:altel samples_ for ‘each 7\/“
pafametef at three different time respectively 1
3.3.5 | One parameter of treatéd water sampling is mclil_-(iemc} L TR RO ez ]
3.36 Samp!mg ofdlschargmg water: {hree pamlle! samples for each o
parameler at three different time respeclively ‘fl‘?:;f__ B
3.3.7 | One parameter ofdlschaulng water sampling is included: TRO | L_ ]
3.3.8 Samples that need to be tested in the lab, should be put into | \!,0'_,
the thermal insulation box of <4'C immediately after sampling Ll
3.3.9 | Samples in the thermal insulation box should be delivered to -
the lab within 6 hours .
3.3.10 | Monitor concentration of hydrogen gas in simulated ballast




tanks l }()5 l
3.4 Sampling of control water
341 Sampling bottles are numbered regufarly,gaeis are Wate;proof
| and stuck firmly ‘ Y{xa
3.4.2 | Sampling of control water: three parallel samples for each -
parameter at three different time respectively \{@9
3.4.3 | Three parameters of control water sampling are included: :
temperature and salinity, TSS, DOC and POC Yer,
344 | SE%EéS that need to be tested in the lab should be put into | -
the thermal insulation box of =4 C immediately afler sampling. 5((),9
345 Samples in the thermal insulation box should he delivered to | ]
the lab within 6 hours Yes
m Momtsan(‘énlratluﬁhoif ?;;(_l-@sm qaq in élmulated balla B
tanks \f‘f’-.(?
?5-_ ' Samplmg from sfmJIaTéd_l)allast tank (during storage) ] |
3.6.1 | Sampling botlles are numbered regular[y, labels are waterproof
and stuck firmly Y(’S
352 | One sam;ﬂ; for one paralﬁétef'frior;feac_ﬁ simulated ballast
tank is taken ' - - Yes
3.5.3 | One parameter of sampling is included: TRO _ I (L
3.5.4 | Monitor concentration of hydrogen gas in simulated ballast
tanks Yoo
4 | On-site check - - N
4.1 All tes[mg equ:pments have been calibrated with calibration _
| label fes
42 Three parameters are lested on-site: tPr;;?)éruature @ahmt;_— ]
TRO es
4.3 Sensorthemmnw{er s use(i to_m_e_n_s_u_ro temperature _  Yes |
44 Salinity meter of sensor 2ype Is used to measure temperature Y5
4.5 2800 spectrophotometer is used to monitor concentration of
TRO _ ,, \es |
4.6 Gas detector of sensor iypt is used lo monitor concentration of 7
hydrogen gas _ N \(J\‘f’ﬁir _
5 ' (_Dheck the data - S o -
5 Concentratlon of hydrogen gaq in aII teul Ly(,iu; is below 4 4% B i
52 TRO concantralnoﬂ of freated water is equal té Wxgﬂ o Y;;f,
53 7 TRO concentration of d|scharg|7nq water is Io_\._-.rer than (J 2 mgj/L | ﬁ% .
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